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(57)Abstract 

PROBLEM TO BE SOLVED: To solve a problem of feeling an 
unpleasant feeling when steering auxiliary force by an electric motor 
suddenly changes at kickback time in an electric power steering 
device of an automobile. 

SOLUTION: In this power steering device 1, an elastic member 33 is 
interposed between a rotary shaft 21 of the electric motor 1 1 and a 
worm shaft 13 to transmit torque. The elastic member 33 relieves a 
sudden change in the torque from the electric motor 1 1 at kickback 
time, in its turn, a sudden change in the steering auxiliary force, and 
reduces the unpleasant feeling. An adjusting member 48 for 
positioning the worm shaft 13 in the shaft direction for adjusting a 
backlash of the worm shaft 13 and a worm wheel 14, is used in 
common for compressing the elastic member 33 for removing 
looseness and transmitting the torque so that a structure can be 
simplified. Thus, the electric motor hardly becomes an overload 
state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power steering gear characterized by having the elastic member which intervenes between the end of 
the above-mentioned worm shaft, and the revolving shaft of an electric motor, and transmits torque in the power 
steering gear which tells rotation of the electric motor for steering assistance driven according to the torque by 
which a load is carried out to a steering shaft to a steering engine style through a worm shaft and a worm gear. 
[Claim 2] The power steering gear characterized by having further the controller material which adjusts the backlash 
of a worm shaft and the engagement part of a worm gear by positioning the other end of a worm shaft in the 
condition that the above-mentioned elastic member is compressed into shaft orientations, in a power steering gear 
according to claim 1. 

[Claim 3] The joint unit which is a joint unit used for a power steering gear according to claim 1 or 2, and is 
characterized by including the 1st and 2nd members really connected with the above-mentioned revolving shaft and 
a worm shaft pivotable, respectively, and the above-mentioned elastic member which intervenes between the 1st 
and 2nd members, and is connected with both at relative rotation impossible. 

[Claim 4] At least one side of the 1st and 2nd members of the above is a joint unit characterized by including the 
cam side which compresses an elastic member into a hoop direction as it approaches to shaft orientations mutually 
[ the 1st and 2nd members ] in a joint unit according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power steering gear of an automobile, and the joint unit which is 

used for this and which carries out torque transmission. 

[0002] 

[Description of the Prior Art] A sensor detects the torque by which the load was carried out to the steering shaft 
while transmitting the torque by which the load was carried out to the wheel through the steering shaft from the 
steering wheel at a power steering gear, and there is an electric type thing which tells the steering auxiliary force in 
which the electric motor was driven and obtained according to the detected torque, to a wheel. Rigid connection is 
really carried out by serration structure pivotable with a worm shaft and the revolving shaft of an electric motor is 
connected with the steering shaft possible [ torque transmission ] through this worm shaft and worm gear. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if the phenomenon in which the impulse force concerning a 
road surface empty vehicle ring is transmitted to a steering shaft, and the so-called kickback arise, the torque 
concerning a steering shaft will change suddenly. Fluctuation of the torque at this time is usually detected by the 
sensor like the time of steering, consequently, as for torque ****** of an electric motor, the steering auxiliary force 
changes rapidly. Since sudden change of such steering auxiliary force is not what the driver meant on the other 
hand, a driver may sense displeasure. 

[0004] Moreover, when the torque from an electric motor starts rapidly, the tooth flanks of a worm shaft and a 
worm gear may collide shockingly, consequently the noise may be made, for example. Then, the purpose of this 
invention is offering the joint unit used for the power steering gear and this which solve an above-mentioned 
technical technical problem, ease and can carry out torque transmission of the abrupt change of the torque from 
the electric motor for steering assistance. 
[0005] 

[The means for solving a technical problem and an effect of the invention] Invention according to claim 1 offers the 
power steering gear characterized by having the elastic member which intervenes between the end of the above- 
mentioned worm shaft, and the revolving shaft of an electric motor, and transmits torque in the power steering gear 
which tells rotation of the electric motor for steering assistance driven according to the torque by which a load is 
carried out to a steering shaft to a steering engine style through a worm shaft and a worm gear. 
[0006] According to this invention, an elastic member can transmit torque, easing rapid fluctuation of the torque of 
an electric motor by that impact absorption. Consequently, sudden change of the steering auxiliary force can be 
eased. For example, since sudden change of the steering auxiliary force which the driver at the time of a kickback 
does not mean can be controlled, the displeasure resulting from sudden change of this steering auxiliary force can 
be reduced. Moreover, the noise made with sudden change of torque can be reduced. Invention according to claim 2 
offers the power steering gear characterized by having further the controller material which adjusts the backlash of 
a worm shaft and the engagement part of a worm gear in a power steering gear according to claim 1 by positioning 
the other end of a worm shaft in the condition that the above-mentioned elastic member is compressed into shaft 
orientations. 

[0007] According to this invention, by the controller material for adjustment of the backlash between a worm shaft 
and a worm gear, an elastic member can be compressed between a worm shaft and the revolving shaft of an electric 
motor, and shakiness between a worm shaft and the revolving shaft of an electric motor can be removed. Since the 
controller material for backlash accommodation is used also [ compression / of an elastic member ], structure can 
be simplified. Invention according to claim 3 is a joint unit used for a power steering gear according to claim 1 or 2, 
intervenes between the 1st and 2nd members really connected with the above-mentioned revolving shaft and a 
worm shaft pivotable. respectively, and the 1st and 2nd members, and provides both with the joint unit characterized 
by including the above-mentioned elastic member connected with relative rotation impossible. According to this 
invention, the operation effectiveness of above-mentioned claims 1 or 2 by the elastic member can be acquired. And 
by minding a joint unit, it shakes possible [ torque transmission ] and between a revolving shaft and worm shafts can 
be connected that there is nothing. 

[0008] Moreover, since it is not necessary to give the function which carries out torque transmission an elastic 
member and directly by preparing a joint unit to the edge of a revolving shaft and a worm shaft, the conventional 
thing and the standard thing of the same size can be used for a revolving shaft and a worm shaft consequently an 
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electric motor and a worm shaft can be made cheap. Invention according to claim 4 offers the joint unit 
characterized by at least one side of the 1st and 2nd members of the above including the cam side which 
compresses an elastic member into a hoop direction as the 1st and 2nd members approach shaft orientations 
mutually in a joint unit according to claim 3. 

[0009] According to this invention, with the easy configuration of establishing a cam side, it can shake to shaft 
orientations and a hoop direction possible [ torque transmission ], and between the 1st and 2nd members and 
elastic members can be connected that there is nothing. At the time of assembly, the 1st member is attached in a 
revolving shaft the 2nd member is attached in a worm shaft, only by making a revolving shaft and a worm shaft 
approach mutually, a joint unit can be assembled to shaft orientations and a hoop direction in the condition that 
there is no shakiness. and, moreover, a revolving shaft and a worm shaft can be connected with them possible 
[ torque transmission ]. 
[0010] 

[Embodiment of the Invention] Hereafter, the power steering gear of 1 operation gestalt of this invention is 
explained. Drawing 1 is the outline block diagram of the power steering gear of 1 operation gestalt of this invention. 
drawing 2 shows the important section of the power steering gear of drawing 1 — it is a transverse-plane sectional 
view a part. This power steering gear 1 has the steering engine style 2 which steers a wheel 5, and the power-driven 
device 3 for connecting with this steering engine style 2 possible [ power transfer ], and giving the steering auxiliary 
force by transmitting the force which operated the steering wheel 4 as an operating member. 
[001 1] The steering engine style 2 is the thing of for example, a rack-and-pinion type. The steering engine style 2 
has the rack shaft 8 which carries out both-way migration, in order that a steering wheel 4 may have the rack 9 
which gears with the steering shaft 6 which is prepared in an end and supported by the car body free [ rotation ] 
through a steering column, the pinion 7 prepared in the other end of this steering shaft 6, and this pinion 7 and may 
steer a wheel 5 by motion of a steering wheel 4. The rack shaft 8 is prolonged crosswise [ of the car which is 
influenced to the travelling direction of a car ], and the wheel 5 is connected with the edge of the rack shaft 8 
through the tie rod 10 grade. 

[0012] The power-driven device 3 The electric motor 1 1 as a driving source of the steering auxiliary force, The 
worm gearing 12 which consists of the worm shaft 13 and worm gear 14 which transmit the torque from this electric 
motor 1 1 to a steering shaft 6, The joint unit 15 which intervenes between a worm shaft 13 and the revolving shaft 
21 of an electric motor 11, and carries out torque transmission, It has the sensor 16 which detects the torque by 
which is established in relation to a steering shaft 6, and a load is carried out to a steering shaft 6, and the control 
section 17 containing the microcomputer driven controlling an electric motor 11 according to the output signal from 
this sensor 16. 

[0013] A sensor 16 is a torque sensor of the magnetic formula according to torque which can twist and detects 
deformation as change of the magnetic properties between the magnetic-circuit formation members of a pair 
produced in the torsion bar spring (not shown) prepared in the steering shaft 6. In addition, the sensor of other well- 
known configurations which detect the torque by which a load is carried out to the steering shaft 6 besides the 
thing of an above-mentioned configuration as a sensor 16 can be used. By the power-driven device 3, rotation of 
the electric motor 1 1 for steering assistance driven according to the torque by which a load is carried out to a 
steering shaft 6 is told to the steering shaft 6 of the steering engine style 2 through a worm shaft 13 and a worm 
gear 14. 

[0014] In addition, in the following explanation, the direction where the center-of-rotation axis of a worm shaft 13 is 
prolonged is called "shaft orientations" (refer to arrow-head S). Moreover, the direction of a path of a worm shaft 
13 is called "direction of a path." Moreover, the direction rotated around the center-of-rotation axis of a worm 
shaft 13 is called "hoop direction." Moreover, the arrow head which shows a direction in each drawing if needed is 
illustrated. Moreover, the power-driven device 3 has the bearing 18 and 19 which supports a worm shaft 13 
pivotable, and bearing 18 and 19 and the case 20 where worm-gearing 12 grade is held. 

[0015] The case 20 is being fixed to the steering column (not shown). Within the fixed case 20, the worm gear 14 is 
really attached pivotable with the steering shaft 6. In this condition, as a worm gear 14 and a worm shaft 13 get into 
gear proper, the case 20 is supporting the worm shaft 13 free [ rotation ] through bearing 18 and 19. Moreover, the 
electric motor 1 1 is being fixed to the case 20 so that the center-of-rotation axes of the revolving shaft 21 of an 
electric motor 11 and a worm shaft 13 may serve as concentric voice. 

[0016] The worm shaft 13 has the screw thread which gears with the gear gear tooth formed in the peripheral face 
of a worm gear 14. The warm section 22 which the worm shaft 13 was formed [ section ] in the abbreviation pars 
intermedia of shaft orientations, and had the above-mentioned screw thread formed in a periphery. The connection 
section 23 of the shape of a cylindrical shape which it is prepared in the end of a worm shaft 13, and is connected 
with the joint unit 15, It has the 1st yen pillar section 24 which is between this connection section 23 and the warm 
section 22, and is supported by bearing 18, and the 2nd yen pillar section 25 which is prepared in the other end of a 
worm shaft 13, and is supported by bearing 19. The level difference 26 is formed in the boundary of the 1st yen 
pillar section 24 and the warm section 22. The level difference 27 is formed in the boundary of the 2nd yen pillar 
section 25 and the warm section 22. After level differences 26 and 27 have contacted bearing 18 and 19, the worm 
shaft 13 is positioned by shaft orientations through bearing 18 and 19. 

[001 7] In the power steering gear 1 of this invention, the elastic member 33 which intervenes between the 
connection section 23 as an end of a worm shaft 13 and the revolving shaft 21 of an electric motor 11, and 
transmits torque is formed. This elastic member 33 is formed in the above-mentioned joint unit 15. That is. the joint 
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unit 15 intervenes between the 1st and 2nd members 31 and 32 really connected with a revolving shaft 21 and a 
worm shaft 13 pivotable, respectively, and the 1st and 2nd members 31 and 32, and contains the above-mentioned 
elastic member 33 connected with both at relative rotation impossible. 

[0018] Drawing 3 is the sectional view seen from the shaft orientations of a joint unit Drawing 4 is the 
decomposition perspective view of a joint unit. Each part material of the 1st and 2nd members 31 and 32 consists of 
a hard member, for example, a metal. Each part material is formed in the shape of a cylindrical shape, and one edges 
of shaft orientations are made to counter, it is arranged, and the elastic member 33 is arranged among edges. The 
1st and 2nd members 31 and 32 are formed in abbreviation isomorphism. 

[0019] The 1st and 2nd members 31 and 32 have the fitting holes 34 and 37 fitting of the torque transmission of is 
made possible to the shaft with which a revolving shaft 21 and a worm shaft 13 correspond, and the engagement 
projections 35 and 38 which engage with the other party member (for example, the 2nd member 32 is the other 
party member to the 1st member 31.) possible [ torque transmission ] through an elastic member 33. The 
engagement projections 35 and 38 are projected and formed in shaft orientations with the other party member and 
the sense which counters, and are prepared in two or more places, for example, three places, by ** [ hoop 
direction ]. 

[0020] An elastic member 33 consists of rubber ingredients, such as synthetic rubber and natural rubber. The elastic 
member 33 is formed in the abbreviation stellate configuration. The elastic member 33 has the cylinder part 41 
which connects the inner circumference section of the plurality 40 which is prolonged in a radial by predetermined 
die length along the direction of a path, and engages with it possible [ the engagement projections 35 and 38 and 
torque transmission of the 1st and 2nd members 31 and 32 ], for example, six engagement projections, and the 
engagement projection 40 of these plurality. The engagement projection 40 is arranged [ the periphery of a cylinder 
part 41 ] mostly at **** at the hoop direction. 

[0021] The 1st member 31, elastic member 33, and 2nd member 32 are arranged together with shaft orientations in 
this order. The engagement projections 35 and 38 of the 1st and 2nd members 31 and 32 are blown mutually, and he 
is trying for the engagement projection 40 of an elastic member 33 to intervene between the engagement projection 
35 and 38 comrades about a hoop direction. Moreover, he is trying to be held by the elastic member 33 in the state 
of fitting at least at one side of the 1st and 2nd members 31 and 32. 

[0022] Moreover, the 1st and 2nd members 31 and 32 include the cam sides 36 and 39 (only a part is illustrated) 
which compress an elastic member 33 into a hoop direction as the 1st and 2nd members 31 and 32 approach shaft 
orientations mutually. In addition, the hoop direction is illustrated by the arrow head T about the engagement 
projection 40 which gave sign 40B to drawing 4 . As for the cam sides 36 and 39, the pair is formed in each 
engagement projections 35 and 38. Each cam sides 36 and 39 are formed in the inclined plane. The direction of a 
normal of this inclined plane intersects perpendicularly in the direction of a path, inclines in a hoop direction, and 
inclines in shaft orientations. The cam sides 36 and 39 contact the opposed face 42 (only a part is illustrated) to 
which an elastic member 33 is equivalent 

[0023] The opposed face 42 is formed in both sides of each engagement projection 40 of an elastic member 33 in 
parallel with the cam sides 36 and 39. Moreover, it is arranged so that a pair may counter mutually, one the 1 st and 
2nd cam side 36, for example, cam side, of a member of members 31 and 32, and the engagement projection 38 of 
the member of another side and two engagement projections 40 of an elastic member 33 are inserted along the 
hoop direction between the cam sides 36 of the pair. 

[0024] In the joint unit 15, the 1st and 2nd members 31 and 32 are brought close to shaft orientations at the time of 
assembly. In connection with this, the cam sides 36 and 39 and an opposed face 42 contact and an elastic member 
33 is compressed. An elastic member 33 is compressed by shaft orientations and the hoop direction, and the cam 
sides 36 and 39 and an opposed face 42 shake, and it is engaged there is nothing and possible [ torque 
transmission ]. Moreover, as shown in drawing 2 , adjustment of the backlash of the engagement part 28 of a worm 
shaft 13 and a worm gear 14 is enabled. 

[0025] Namely, the 1st attaching part 45 which positions and holds bearing 18 to shaft orientations at a case 20, 
The 2nd attaching part 46 which holds bearing 19 possible [justification ] to shaft orientations, and the controller 
material 48 which is prepared in shaft orientations possible [ displacement ] and positions the outer ring of spiral 
wound gasket of bearing 19 to shaft orientations. The **** device 49 which consists of a male screw 50 of the 
controller material 48 for supporting the controller material 48 possible [ displacement ] to shaft orientations and a 
female screw 51 of a case 20, and the nut 52 which prevents the slack of the controller material 48 by stuffing a 
male screw 50 are formed. The 1st above-mentioned attaching part 45, the 2nd attaching part 46, and the female 
screw 51 of the **** device 49 are formed in the case 20 at one. The controller material 48 and a nut 52 are 
formed with the case 20 and another object 

[0026] The controller material 48 consists of a hard member. By positioning the other end of a worm shaft 13 
through bearing 19, the controller material 48 can adjust the backlash of the engagement part 29 of a worm shaft 13 
and a worm gear 14, is in the condition which adjusted this backlash, and changes into the condition of having 
compressed the elastic member 33 into shaft orientations. Backlash adjustment is made as follows, for example. 
That is, by thrusting the controller material 48, the outer ring of spiral wound gasket of bearing 18 is made to 
contact the level difference 47 of the 1st attaching part 45, and a worm shaft 13 is positioned to shaft orientations 
to a case 20 through bearing 18 and 19. At this time, the internal clearance between bearing 18 and 19 is removed, a 
worm shaft 13 is pinched by the bearing 18 and 19 of a pair at shaft orientations, and it is the position of shaft 
orientations and it is supported [ it shakes to both the direction of a path, and shaft orientations, and ] that there is 
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nothing. In this condition, the backlash in the engagement section 28 is adjusted to a suitable value. 
[0027] In this power steering gear 1, if a steering wheel 4 is rotated usually resisting the steering resistance from 
which a driver is transmitted through the road surface empty vehicle ring 5 at the time of steering, the torque 
concerning the steering shaft 6 at this time will be boiled comparatively, and will change slowly. The torque of the 
electric motor 1 1 which answered this torque is acquired as steering auxiliary force. Since the torque of an electric 
motor 1 1 changes slowly at this time, the effect of relaxation by the elastic member 33 hardly appears in the 
steering auxiliary force, but can acquire the comfortable steering auxiliary force reflecting the intention of a driver. 
[0028] On the other hand, if a kickback arises, the torque by which a load is carried out to a steering shaft 6 will 
usually change rapidly compared with the time of steering. Rotation of the revolving shaft 21 of the electric motor 
11 driven according to this torque changes rapidly. On the other hand, easing above-mentioned rotation and sudden 
change of torque by the impact absorption, it can transmit rotation and torque to a worm shaft 13. consequently an 
elastic member 33 can ease sudden change of the steering auxiliary force. Thus, according to the operation gestalt 
of this invention, by the impact absorption of the elastic member 33 which transmits the torque from an electric 
motor 11, sudden change of the torque from an electric motor 11 can be eased, and sudden change of the steering 
auxiliary force can be eased. For example, since sudden change of the steering auxiliary force which the driver at 
the time of a kickback does not mean can be controlled, the displeasure resulting from sudden change of such 
steering auxiliary force can be reduced. Moreover, the noise made with sudden change of torque can be reduced. 
[0029] Moreover, an elastic member 33 is compressible between a worm shaft 13 and the revolving shaft 21 of an 
electric motor 11 through bearing 19 and a worm shaft 13 with the controller material 48 for adjustment of the 
backlash between a worm shaft 13 and a worm gear 14. Thereby, shakiness between a worm shaft 13 and the 
revolving shaft 21 of an electric motor 11 is removable. It is because the clearance between the perimeter where 
some meat tends to overflow in the hoop direction and the direction of a path which are other directions, and it 
causes shakiness will be filled if an elastic member 33 is compressed into the direction of at least 1, for example, 
shaft orientations. 

[0030] As a result of above-mentioned shakiness being removable, the noise made with fluctuation of torque can be 
controlled further. Moreover, the effectiveness which eases change of the steering auxiliary force by the elastic 
member 33 can be effectively acquired by removing shakiness. Since the controller material 48 for backlash 
accommodation is used also [ compression / of an elastic member 33 ], it is not necessary to prepare the member 
displaced to compression besides the controller material 48, and structure can be simplified. 

[0031] Moreover, by minding the joint unit 15 containing an elastic member 33, in addition to the effectiveness which 
eases sudden change of torque by the elastic member 33, it shakes possible [ torque transmission ] and between a 
revolving shaft 21 and worm shafts 13 can be connected that there is nothing. Consequently, the noise made with 
fluctuation of torque can be controlled further. Moreover, since it is not necessary to give the function which carries 
out torque transmission to an elastic member 33 directly by forming the joint unit 15 to the edge of a revolving shaft 
21 and a worm shaft 13, the conventional thing and the standard thing of the same size can be used for a revolving 
shaft 21 and a worm shaft 13, consequently an electric motor 11 and a worm shaft 13 can be made cheap. 
[0032] That is, it is major- diameter-tended to usuallyize the phase hand part material (for example, the 1st and 2nd 
members 31 and 32) which carries out torque transmission to an elastic member 33 directly, since an elastic 
member 33 can bear the load of the direction of torsion at the time of torque transmission. Here, when the case 
where a revolving shaft 21 and a worm shaft 13 carry out torque transmission to an elastic member 33 directly is 
considered without forming the joint unit 15. the above phase hand part material of a major diameter will be formed 
in the revolving shaft 21 and worm shaft 13 of an electric motor 11 at one. However, since the electric motor which 
has the revolving shaft of the edge of major-diameter size serves as a custom-made item, it will become very 
expensive compared with the general-purpose electric motor which usually has the revolving shaft of size. 
Moreover, the ingredient cost and processing cost of the worm shaft which has the edge of a major diameter 
become expensive compared with the worm shaft which has the edge of standard size. Moreover, it is not practical 
to join the above-mentioned phase hand part material of a major diameter to the edge of the revolving shaft which 
requires high degree of accuracy, or a worm shaft by welding etc. On the other hand, reference standards, such as a 
general-purpose electric motor as a result of making the edge of a revolving shaft 21 or a worm shaft 13 to the 
usual size since above-mentioned phase hand part material can be formed with the revolving shaft 21. the worm 
shaft 13. and another object of an electric motor 1 1 in forming the joint unit 15 of this invention, can be used, and 
an electric motor 11 and a worm shaft 13 can be made cheap, moreover, since the 1st and 2nd members 31 and 32 
are low precision components in comparison, it is markedly alike, and there is less increment of the cost by these 
components than the increment of the cost accompanying making into a major diameter the edge of the revolving 
shaft 21 which are high precision components, or a worm shaft 13, and it ends. Consequently, the power steering 
gear 1 can be made cheap by the joint unit 15. 

[0033] Moreover, with the easy configuration of establishing the cam sides 36 and 39 which compress an elastic 
member 33 into a hoop direction as the 1st and 2nd members 31 and 32 approach shaft orientations mutually, it can 
shake to shaft orientations and a hoop direction possible [ torque transmission ], and between the 1st and 2nd 
members 31 and 32 and elastic members 33 can be connected that there is nothing. Moreover, it is desirable to 
form the cam sides 36 and 39 in the shape of [ which inclined in shaft orientations and a hoop direction ] a taper. In 
case it shakes to shaft orientations and a hoop direction and connects by this that there is nothing, it is easy to 
position the 1st and 2nd members 31 and 32 to shaft orientations. Moreover, between the 1st and the part II 
material cannot produce a location gap easily in a hand of cut by establishing the cam sides 36 and 39 in the 
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engagement projection which gears mutually. 

[0034] Moreover, if it is the joint unit 15 including the cam sides 36 and 39, connection of the assembly of the joint 
unit 15, a worm shaft 13, and a revolving shaft 21 can be made easy. Namely, only by attaching the 1st member 31 
in a revolving shaft 21, attaching the 2nd member 32 in a worm shaft 13, and making a revolving shaft 21 and a worm 
shaft 13 approach mutually at the time of assembly The cam sides 36 and 39 and an opposed face 42 contact, and 
the engagement projection 40 of an elastic member 33 is compressed by shaft orientations and the hoop direction. 
The joint unit 15 can be assembled to shaft orientations and a hoop direction in the condition that there is no 
shakiness, and, moreover, a revolving shaft 21 and a worm shaft 13 can be connected with them possible [ torque 
transmission ]. 

[0035] In addition, although the above-mentioned operation effectiveness can be acquired about the established 
cam side if the cam sides 36 and 39 are established at least in one side of the 1st and 2nd members 31 and 32, it is 
desirable to establish the cam sides 36 and 39 in both the members of both of the 1st and 2nd members 31 and 32, 
and it can prevent shakiness certainly. Moreover, it is usually easy to bring the 1st and 2nd members 31 and 32 
close to shaft orientations. For example, the controller material 48 may be justified in shaft orientations, and an 
electric motor 1 1 may be attached in a case 20. 

[0036] Moreover, in the joint unit 15. since the 1st and 2nd members 31 and 32 are made to intervene between each 
shaft of a revolving shaft 21 and a worm shaft 13. and an elastic member 33. the degree of freedom of the mode of 
connection between each shaft and the 1st and 2nd members 31 and 32 can be raised, and it can simplify in the 
shape of a cylindrical shape, the structure, for example, the axis end configuration, of each shaft Moreover, between 
the 1st and 2nd members 31 and 32, shakiness can be made hard to produce and the elastic member 33 made into 
the compression condition in the hoop direction can ease both rapid increase and rapid decrease of torque, also 
when sudden change of the torque of both hands of cut is received. 

[0037] Moreover, since the load of the direction of torsion which starts an elastic member 33 at the time of torque 
transmission since the elastic member 33 was formed between the revolving shaft 21 and the worm shaft 13 can be 
managed with the small load before moderation by the worm gearing 12, it can ease torque fluctuation effectively by 
the small elastic member 33. Moreover, as a power steering gear 1 which applies this invention, in order to protect 
an electric motor 11 from an overload to the limitation of the steering include-angle range by the control section 17, 
the thing which restricts the drive current of an electric motor 1 1 and which performs the so-called edge reliance 
control is desirable, because, in the conventional power steering gear which carries out edge reliance control, 
without forming an elastic member 33 If a kickback is answered and an electric motor drives suddenly even if it is 
not the limitation of the steering include-angle range but the case which can be steered free In connection with this, 
load torque may change suddenly, it is in the inclination for the peak of the drive current corresponding to sudden 
change of this load torque to also become large, this condition may be repeated, and edge reliance control may be 
performed. However, if edge reliance control is performed, since the drive current of an electric motor will be 
restricted, when the big steering auxiliary force is temporarily needed, it is assumed that sufficient steering auxiliary 
force is not acquired. On the other hand, in the power steering gear 1 of this invention, even if it answers a kickback 
and an electric motor 1 1 drives, the load torque connected through an elastic member 33 changes slowly, and if it is 
a drive current corresponding to change of such load torque, it can control the peak small. Therefore, though a 
kickback is repeated, it can prevent that edge reliance control is performed and the power steering gear 1 with 
which steering auxiliary force sufficient by the way which is the need is acquired can be realized. 
[0038] Moreover, since an electric motor 11 cannot be in an overload condition easily, it is desirable for an electric 
motor 11. In addition, the above-mentioned elastic member 33 may be formed disengageable with the 1st and 2nd 
members 31 and 32 and another objects, and may be attached in one, for example, coating may be carried out to the 
cam sides 36 and 39. Moreover, an elastic member 33 may be engaged either [ at least ] the revolving shaft 21 of a 
motor 11 or the worm shaft 13 and directly, and may make the 1st and 2nd members 31 and 32 intervene as 
mentioned above. 

[0039] Moreover, about several 1 0-micro meter clearance may be prepared between the level difference 47 of a 
case 20, and the outer ring of spiral wound gasket of bearing 18, and elastic energization of the worm shaft 13 may 
be carried out at shaft orientations using the energization force of an elastic member 33. In this case, the elastic 
member 33 for easing torque fluctuation can be made to contribute to backlash adjustment. In addition, it is possible 
to perform design changes various in the range which does not change the summary of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the power steering gear of 1 operation gestalt of this invention. 
[Drawing 2] the important section of the power steering gear of drawing 1 is shown — it is a cross-section front 
view a part. 

[Drawing 3] It is the direction view Fig. of A of a joint unit shown in drawing 2 , and hatching which shows a cross 
section is omitted and illustrated. 

[Drawing 4] It is the decomposition perspective view of the joint unit shown in drawing 3 . 
[Description of Notations] 

1 Power Steering Gear 

2 Steering Engine Style 
6 Steering Shaft 

1 1 Electric Motor 

13 Worm Shaft 

14 Worm Gear 

15 Joint Unit 

21 Revolving Shaft of Electric Motor 

23 Connection Section (End of Worm Shaft) 

25 2nd Yen Pillar Section (Other End of Worm Shaft) 

29 Engagement Part 

31 1st Member 

32 2nd Member 

33 Elastic Member 
36 39 Cam side 

48 Controller Material 
S Shaft orientations 
T Hoop direction 
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